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THE APPLICATION OF A MODEL FOR 
INVESTIGATING CLASSROOM PROCESSES 



William W. Cooley and Gaea Leinhardt 

Research and Development Center 
University of Pittsburgh 

Over the past decad^Vvnumerous evaluation studies^ have presented a 
disma*! picture of the effects of education. All of these studies concluded' 
that school practices do not affect children's learning. As a result, many 
educational policy makers are asking why more effort and^funds should be 
directed toward the implementation of innovative .educational programs or 
even the impfovement of existing ones. M^re recent resefarch focusing on 
classroom rather than school variables (e.g., LeinhaVdt, 1974; Stallings, 
1973; Cooley h Emrick, Note 1; Leinhardt. Note 2) suggests that educa- 
tional programs implemented in classrooms do affect student learning. 
AdditiofTal work at the classroom level is needed to offset the detrimental 
e/fect that the Jarger-scale studies, which centered on the school, are hav- 
ing. On attempt's to improve education. 

Tlie nature of the relationships between classroom processes and* stu- 
dent' performance has been an intriguing problem for educational, research- 
ers for several decades (e.g. , Barr, 1929). Although it seems logical to 



^ See, for example, Averch, Carroll, Donaldson, Kiesling, and Pincus 
(1972); Coleman, Campbell, Hobson, McPartland, Mood, Weinfeld, and 
York (1966); Jencks, Smith, Acland, Bane, Cohen, Gintis, Heyns, and 
Mlchelson (1972); and Wargo, Campeau, and Tallmadge (1971). 
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su>;>;e8t that*what happens in a classroom in directly related to what a stru- 

Tt learns in that jL'lasaroom, far too little is known about the specific ways 

/ 

in! which t lassrooms diffei* and the effects of those ciifferences on student . 
^rnin^. Summaries of research in this area (e.g., Rospnshine, L971; 
T.a)\/ers, 19731 illustrate the lack of consistent results^. 

^'conductin^ research on claaoroomt*, one problem that must be dealt 
^ith is the vast array of possible influencing variables. It is prx>bable that 
ao single, observable classroom variable will have a; t'onHistent, significant 
effect on student leai/nin^. Instead, there will be a cumulative effect for 
sets of variables. In many classroom research studies, the approach has 
been to collect as Tnuch data as possible in the hope that meaningful findings 
will emerge. These studies have resulted in an unmanageable quantity of 
data that has produced no clear insijjht aji to what practices ;Tiake a differ- 
ence in student learning (e.g. , Stallinga, 1973). This suggests the need for 
a syste^matic program of research on classroom pro^sesses th»at Is guided by 
a finite set of classroom variables and a technique for combining these varia- 
bles into major dimensions of claflUrooIn differences that are likely to aXfect 
learning. <^ 

^ N. \ * " 

A program of rN*flearch on classroom proccoaea lo aloo needed to pro- 
vide a basis for improv^9d procedures ^or educational evaluation. Cooley 
and Lohnes (in press), foX example, have developed an approach to evalua- 
tive inquiry that requires tj^ direct measurement of the major ways in which 
class rooms' vary. Their modVl is a meansXboth of "assessing the effects of 
instructional progr&ms and of deXiving general principles of effective class- 
room prOce^sses. They see the dlr6ct measure of classroom process\j' as 
the only wily to provide the necessary controls iT\ evaluation studiest since 
the main tool of control in experimental design (i.e., random a.ssigmnent to 
treatment differences) is not available in clae s room \^e s ea rch. Even if ran- 
domization were possible, it is ve ry^ doubtful that the desired treatment 
could be uniformly applied within treatment levels without^ imposing condi- 
tions that would make if impossible to generalize the results to field conditions. 
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A model of claosroom processes that Is designed to holp in interpret- 
ing the relationship between claosroom practices and student achievement 
can serve as a useful heuristic for the desif^n of ciata collection and analy- 
sis, rioarly, a model is mo<n functional when it serves this purpose. A 
model of classroom processes can guide researchers not only in what to 
look for, but also in how to orgahize the information into specific domainij. 
Rather than being left with a nearly irj^ioite series of hypotheses that need 
to be tested, the researcher is provided with basic construct^!. If data col- 
lection is designed in accordance with some model, the constructs of the 
model can be validated, challenged, or re - interpreted. The revised model 
can'oerve to guide research in a precise way, the results of which can help 
further refine the model. 

To use a model in a dynamic way as a meaifs for^^idlng classroom 

research ratho-r than as the final goal of research, certain conditions must 

^ - \ 

be met. Firsts the model must be clearly stated. *'Thero can be little ambl 

guity with regard^to each of the terms in the model. Second, as measur<js 

are deVjcloped for tet»ting the model, th<jre must be evidence for the face 

r-validlty oj.the measures for tapping the constructs of the model. Finally, 

there^'must be a consistent attempt to use these measures and relate the 

results back to the model. This paper addresses itself to these tasks. 

A Model of Claqsroom Protespes 

Currently, one of the more popular models of classroom pro, 
the one suggested by Carroll (1963), Several researchers have desci 
their results in terms of this model (e.g., Bloom, 1974; Wang & Llndvij 
1970; Wiley, 1973). The popularity of the model may be the result of Its 
small number of compononfs and the flexibility with ♦which one can treilt 
each of those components. Cooiey and Lohnes (in press) have proposed a 
revision of the Carr^oll model that consists of six constructs (two student 
L|bility const ructs - -initial performance and criterion pQ rfo rmanc e - - and 

/ 
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fotjr claooroom proc eoo c onotrvicto - - opportunity,- Tnotivatorn, ntn^jx:tu»<r, 
and Inolruclional evcnto). It lo thin model that wo will uoo to provide a 
framework (or the invootigatlon of tlanoroom prucesncMJ. ^ 

lU'forc cxamlnln^i the npcci/ic conotructo and how they might bo mean- 
ured. aome general fcatureo of the C:oolry - Lohneo model should b« con- 
oldered. The purpose of the model lo to explain the varitation in ntudcnt 
porforitjance that occuro a^monf^ ^laooroomo following an extended period 
of Inotruction In thooe claooroomo. P'wjure 1 illuotrateo the alx conotrOctn 
that the model incorporateo. A^i the fixture indlcaten, the model opeclfieo 
that criterion performance la a function of initial otudet^K^erformance and 
of certain claooroom proco-fioeo that occur In the interval between the 
aopcooment. of Initial otv^dent pe rformanc e, and the anoefiament of criterion 
performance. Claooroosn proceooeo are repreoented by four conotructo 
that are aooumed to affect the criterion performance. 

In^uoinR the model to guide data collection, one boglnn by F>peciiying 
the criterion performance that(io of interest. The criterion fje r formance' 
can beany meaourable educational outcome. ' "^'or example. It'can be ao 
specific ao a ouboet of arithmetic oklllo or ao general an general academic 
achievement or ob^al development. Varlableo are then oelcctcd In- the 
other five conotructo that are aonumed to influence the criterion perform- 
ance. The process by which one chooses specific measures of the five 
constructs, given the criterion performance, will be described In a latcV 
section of this paper. The main point here Is that different measures will 
reprtjoent theoe constructs depending upon the criterion performance that 
the model io Intciwled to explain. r 



^We do not mean to Imply that the justification of educational outcomes 
lo a 'trivial matter, notabllohlng the value of the criterion behavior io criti- 
cally important, but doing oo lo not the purpooe of the model. 



erJc * {> 



The four c lassK^oni proceus conn t rue ts in the Cooloy- Lohncn model 
are br lef ly dc sc r ibcd as followo: 

Opportunity . Opportunity ^cpreoents the p^oibility for Irarnin^ what 
i'S sampled m th'/ c riterion performance meauurefl. Lf, for example, the 
criterion performance m a measu're of arithmetic ukillo, then the amount j 
of time that the student could work on those arithmetic Bkillti in the danii 



room Wo^jJd be an appropriate opportunity measure. 

^ Motivatorg . Motivation c£in be viewed an bein^^ internal or external. 

4 

By internal motivation, we rhean those aetH of student behaviors anci atti- 
tudeo that tend to nupport l^.h ratea of learning activity. Hy external moti- 
^vation, we mean thooe elements that can be built into an educational environ- 
ment to increase the' Uke lihood of an individual cTtgaj^ing in and suataining 
learning activities. In the Carroll model, moti\^atlon referg to the ntudento' 
tendency to engage in learning activities when the opportunity exioto. In the 
Cooley * lyohneo rnodel, the construct is represented by observable elements 
in the environment that are designed to encourage the student to undertake 
learning activities (e.g., teacher reinforcement for on-task behavior, in- 
otru( tional n\aterial9 that appear to interest the students), , We, refer to tljieoe 
clemento ao motivators. 

St ructu re . The otructure construct deals with the degree to which a| 
curriculum Is organized and sequenced, the specificity of the objectives, 
and the manner in which a student and a curriculum are matched. The ooj|i 
struct does not specify the particular way In which the curriculum should 
be structured (e.g. , Jlnear]^ or not), nor the way in which matching should 
be done (e.g., choice or aloignment). 

Inntrut t lonal Kventa. This constrtict concerna the tontent, frequency, ^ 
quality, and duration of instructional Interactlono. It Is different frorn struc- 
ture in that it refers primarily to an interpersonal contact, either between a 
g tu d^crj?" a^n (nTTtrat^h e r oi arao^ig students. Clearly, one could treat every 
interaction between a student and any learning reoource (human or no^human) 
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in the uamc conatruct. whether fhal interaction was bc!tween a stucfc!nt and 
an audiotape or between a otudynt and a teacher. liOwover; i^iven the tre- 
mendouo flexibility in the inter^actions between a otudent and other human 
bcinno. theoe inte rpc r oonal interactiono arc ylvcn apccial emphaoio. ' 

• All four of t^yiyre proceoa conotructo are viewed ao neccaoary for 
d<»ocrlblng claooroom dlfferencen that^can explain variation in criterion 
performance not explalaed by Initial otudent jjjt rformancc. J^or Instance, 
'no matte how mv4ch opportunity and motivation arcT^rovided in a claoo- 
roorn, learning will aloo be a function of how well the curriculum lo otruc- 
.ture^ and whether or not otudents are working on taoko that they have the 
preroquloiteo to learn. Simlla\ly, even though (^portunlty rriXiy be ample, 
motivation high, ^nd the currldulum well Dtructured, learning will aloo 
depend upon the quality and quantity of the Inotructlonal contactD -with the 
teacher. We recognl/.e that the conotructo will be difficult to irieasure, but 
until progreoo lo made toward the measurement of claooroom proceo-oeo, 
there will be no olgnlflcant Improvomento in the ability of educational re- ^ 
Dearchero*!to explalnr claooroom diXl^renceo that infect wj^at otudento learn. 

Comm<^ntlng recently on the current model- building fad In poyc^ology. 
Underwood (197S) pointed out the Importance of liaving model evc^luatlon 
accompany model building: 

The fact remains that wc have models run^ilng out of our earo, 
and there seems to be no surcease. This may be quite heal- 
thyi at leant lots of people are getting skilled in drawing boxes, 
arrows, and Circular nodes. Bu^all of these models cannot 
be right, or even useful or believable, and evaluation seems 
to be rather low on the priority list. It^seems to be easier to » 
foritiulate'^a new model than to test an old one, and one never 
gets pinned down thaPwi^y. (p. 128) « 

In the oplrlt of thlo rather valid critlclom of model building, let uo^turn to 
»how wc plan to evaluate the modffl. 



Evaluating the Model 



At thia fltaj^e of the modcl'o dc^jilopnient, the niajor^epipi rical activity 

nit be to define a^equati' moasurofi of thi» conotructo. Ah diocuwaeci later 
^ lore (ietail» a lar^o number of variablcH io ou|jj;eHted by each conotruct;, 
and each variable can be meaax^red in a variety of wayo, A conolruct can be 
considered to be adequately ijieaaured when the'additlon of now meaourco 
doco not add new information to th(s meanurement of the conot ruct,^ whe re - 
new information In defined aa an Increase in conotruct varlaneo that Improvco 
prediction of criterion performance. 

Aft^r meanures of each^confjtruct are developed, one type of emprirical 

activity that can be carried out is to teat the null hypotheois ouggetited 'by 

each .conot ruct. Such teoto involve determining the nigniflcanco of the rela- 

^tionahip between each of the five predictor conatructa and the criterion per- ^ 

formoncoJ in the presence of the other four predictorlj. Thv queotlon being 

asked in tlllo approach lo wJ^eth^r each rdnntruct is neceonary, that lo, doeo 

It odd significantly to the prediction of criterion performance. Although this 

teot of th*? model io a very minln^l one, it is a reazjoR^bie firot ntep. If a ' 

conotruct cannot "pao*o" thlp tcot, either It ne'»d^ to be more adequately 

moaoured or the model needn to be redefined. 

* 

Another hypothooio teotlng approach to to teat the oufflclency "pf the 
coJiotr\icts by raearching for proceoo variables that are not relevant to the 
^four proceoo conotructa, yet add to tl^e prediction of criterion performance 
In the prooence of adequate meaoureo of thooje constructs. For example, 
the vaMable "yearo of teacher experience" can be shown to be related to ^ 
criterion |30 rformance , but'lt lo not likely to add now Information to ade- 
quate meao\ireo of the proceao constructs, at IpAUt nqt according to the 
model. If teachep experience io relevant, It iSSji^auoe of oomethlng*the^ * 
teacher doeo ao a reault'of thfft oxpoflence. 'Knowia^j^he effect of experly'' 
ence In tormo of claooroom proce/lo lo both more useful (training can aff4<^t 
proceoo. but one hao to await e^pjserlence ) and more likely to be re|ate(Kto 





the criterion (noH^all teachers improve with age).* If, however, teacher 
(?xperie/ice doeEr provide information relevant to criterion performance that 
is not present in the procfss constructs, then the model or the measure- 
ment of its constructs is somehow inadequate. 

Eventually, it will be desirable to explore a research alternative to 
hypothesis testing, which is to estimate the shape and parameters of a func- 
tion that relates the j,ndcpendcnt variables to the dependent variables (Simon, 
1^74). Tills approach can reveal the relative influence of the five predictor 
constructs upon criterion performance. It does not require experiments In 
which one kind of teaching is contrasted with some other kind, In search of 
a significant difference. Rather, the approach recognizes that teacher and 
clasofodm differences can be described In terms of a finite set of dlmcn*- 
siona/^/and^jl^at the form of the relationship between these dimensions and 
criterion performance Is of 'prime concern. Specific statistical procedi^reo 
foe considering this relationship are described In the'l^ast gectlon of this 
paper. ' 

TcQtlng the AseTimptlons ' 

The Cooley- Lohnes model asounieo that claooroomo that "look alike" 
In terms of the procoso conotrucjto will produce olmllar criterion pcrforrrt- 
anreo-Riv(jn similar Initial student performances. One way of Investigating 
the validity of this assumption Is to examine the consistency of the criterion 
gains produced by the same teacher .using the same curricula In the same 
way with olmllar children from year to year. 

Correlational analyses between residuals of criterion performances 
not explained by Initial performance for the same teacher ir'om year to^year 
have produced a wide range of results^ Indicating limited stability (Rosen- 
ohlne & Furot, 1970). However, later work by Brophy (1972) Is more en- 
couraglng. He Buggeots thi/t "teacher consistency may be higher than,pre- 
vlouoly si/opectod, at least among experienced teachers working In their 
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usual fashion" (p. 1). In our own atudiofj of thin phenomenon, we oblained 
correlations of resldualn-ln the ranK*' of .^0 to .HO. Connide rin^ the amount 
of uncontrolled variation in initial qludonl performance and itfi pofujlble Inter- 
action with claRHroom protcoo» thiw decree of conaifitency riupportn the 
validity of the aagumption, but further clarifying roocarch in obviounly 
pecdcd.^ 

' Reco>;ni7in« that cnvironmentn other than the clanurooni can .lUo affect 
^ criterion performance, another necrooary aooumptlon in that none la fi n room 
Influenccn are stable befwecn. initial an4 criterion performanc es, normallv 
a time npan of one school year. I- or exanjple, dlfferenc en amon« home 
environment^ clearly ^xlnl and clearly are relevant to Intellectual develop- 
ment, hut the^e dlfferencef? are accounted for In the initial performjince 
meanyren, unleon, of couroe, home envlronmento cHango differentially fol- 
lowing? Initial performance and pr^cedlnf^ criterion perfo^mance. Hcnearch 
ouch ao Koeven' (1*^7?.), where dimenoionn' Of home environment were intro- 
duced In the presence of claooroofn and Initial olatun meanuren, han found 
no home environment dlffei*oncoD that explain variation In criterion per- X 
formance not oxplal;5y>d b^ the Initial ntatua and proceao conntrutto of the 
model. That kind. of evidence oupporto the validity of the ar3 numptix^n re- 
gardtng the otability of nonclaoo room Influenccy. 

UslnK the jtTonatructft Deac riptively 

Before detailing the klndo of v^irlabloo that are quggeoted by the four 
proceoo conolructo and ponolblc meaouren of thooe vfitriableO, It oeomn une- 
ful to further develop thO'^conotructfi ao concepto by 'deoc rlblng a few differ- 
ent educational .approacheo tn ti^rmo of the conotructo, Aloo of Interent here 
^lo how the model, ar) Uluotratod In Figure 1, .Id helpfuMn deocrlblng the 
wayo In which different educational approachoo emphanizc different ed6ca- 
tlbnal proceoDpO, For purpooeo of thlo dlocunolon, conolder the perform- 
ance criterion to be I'cn^raJ academic achievement. The thrOe approachen 

fo 
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- Xo be copadered in this section/are the Asht^n-Warner approach, the Mon- 

/""-/■' ^ * i . 

tesSorv-system, and the individualized programs developed by the Learning ' 

R^earch and Development Center (LRDC), 

Since the mid-1950s, Several approacheV to elementary education^h^ve 
arisen that share the featui/es of being developed by a teacher and of having 
a sing.le, rather "dramatic/" teacher as their most observable c}Wracteris;?^ ji 

' tic. John Holt (1964), Herbert Kohl (196?; 1969), and Jonathan Kozol 0^6^) 
are just a few of the morfe well-known educational reformers in the United 
States who ha.^e proposed approaches of this type. |AlthoUgh she did her 
work in New Zealand, Sylvia Ashton- Warner (1963) is also m^ite will known 
in the United States. What is interesting about all of thes.6 educ atlors is that 
their contributions have come through popular literary/works th^t criticize 

''^the existing status quo in education; their dissemination system is the novel; 
^ their funding has been their respective teaching ^/alaries; ar^, relatively 
speaking, ^their impact on education has been/substantial. 

The Ashton-Warner educational approach will be described here pri- 
marily because it is the 'most clearly stated of the teacher-developed ap- 
proaches, Sylvia Ashton- Warner taught elementary school with a tradi- 
tional staJ:e<='authorized curriculum that she g'r^^ually modified. The spe- 
cifie"part of her program that has attracted the most attention is "organic 

• " a 

' "reading, " In this system, the teacher organizes the instructional situation 
' so that the children dictate their own* "readers" and learn to read words 
whose mjeaning is especially important to them. Therefore, the substance, 
or content, of- the readers varies from group to gfoup; the specific way in 
which the "books" are written varies from teacher to teacher, WtrtKe rela- 
tive significance of reading ior eacfc child is somewhat constant. 

In the Ashton-Warner approach^, opportunity is limited by the desire 
^to^keep the students highly motivat:^. Therefore, only brief periods of 
time are spent in specific subject-matter areas such as reading. The 
approach emphasizes the child's interest in certain words or concepts. 
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^hich act as motivators, j To a great extent, both the instructional events 
akd structure are developed by the childrea themselves and, as a result, 
a,Z^ variable. 

A second approach to element:ary education is rejected in the Mon- 
tessbri (1965) system. The main features of this complex and innovative 
educational approach are cross-/ge groupings, systematically arranged 
materials, specific series of lessons for each set of materials, and chi\d 
independence with regard to what Work will be done and when it will be d&fie. 
Th^Tf^are three components , to the Monte^ori curriculum: prac^ical \iiej 
activities, concrete sensory motor training, and didactic materials. Or^e 
of the^most often noted features of the Montessori programjs the practical 
life actiivities. Examples of these activities include: washing tables, wash- 
ing dishlefB, shining shoes, polishing silver, and taking care of plants or 
other elements in the environment. The main purpose of these activities 
is to pre vide, children with the respofls^bility anH plnAsvire of caring for 
their owi environment while involving them in useful and productive activi- 
ties. The sensory motor training genei'ally involves the use of very fiijiely 
constructed painted wooden objects or insets that foster the development of 



spec if i c 



BQ^nsory skills. This training introduces fundamentals that are 



more fully taught with didactic materials. Didactic materials consist of 
concrete objects that can teach abstract concepts concerning, for example, 
number ;ind relative size. Most didactic material* can be used to teach 
more tnsn one educational objective; thus, the materials and the curriculum 
are not identical s^ts. 



gtt Montessori classroom, the exercise of opportunity to work in speci- 
fic Subject-matter areas varies from child to child and from classroom to class- 
room because it is the child who determines how much time, if any, is spent 
in a giv^n area. The motivators built int(!^he Montessori system consist af 
the materials that were designed specifically to appeal to children. Further, 
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the material^? are displayed in an extremely effective manner so tiiat the 
- child \s "invited" to work^with the'm. Although there is an attempt to organ- 
ize the total environment, the structure of a particular child*s activities is 
dependent on the phild's selection. There is no guarantee that the child will 
select at the level at which the most learning will occur. The structure of 
the curriculum has not been empiricall^T^alidated ; however, the sequence 
of the materials was developed by continuous observation of children's 
development over time. Instructional events are emphasized in the Mon-^ 
tessori system. There is a sequence of presentation^ for' each lesson, and \ 
a precise set of wordings for each lesson so that the teaching element in. this 
system is consistent and of a hitih quality. There are built-in checks in 
the sequence of presentations to make certain that the child has grasped what 
has been presented. This is markedly ^different from the Ashton- Warner, 
Holt. Kohl, or Kozol approaches, in which the quality of the instructional 
events is dependent on the individual w'ho gives the,, instruction. A weakne*ss 
of the Montesaori system, in terms of the process constructs, is that a stu- 
dent may n6ver engage in a particular activity. Also, in some sitfuations, the 
teacher may not act as a motivator. It is possible^ too, that students may 
not respond to the internal sequencing of the materials and, therefore, not 

f r 

benefit from them to the extent possible. 

A third innovative approach to elerfientary education is reflected by the 
individualized programs of the Learning Research and Development Center. 
The Y^RDC curricula were designed primarily to reflect known behavioral 
learnW principles. They consist of caref^illy, sequenced instructional mate- 
rials, Vstudents move through the sequence at different rates eind, to some 
extent. \at their own volition. However, where the student enters a curricu-^ 
lum and now much time a student spends on each program'per day is generally 
determine^ by the teacher and the curriculum design. The curricula h^ve 
specific buiu-fn monitoring points, which help the teacher decide whether or 
not the child ^hould proceejd with new materials or recycle through previously 
presented material that has not yet been m.astered. 

\ 
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In terms of the four process constructs of the model, opportunity tends 
to be fixed either at the LRDC developers' recommended level for subject 
matter or by sthoal i^ystfem requirements. However, in some cases, there 
is student -controlled scheduIinj/P and opportunity may change from student 
to student and classroom to classroom. The motivators are primarily built ^ ^ 
into the close tit between the learning situation and the child's needs and into %, 
the teacher as an interpersonal motivator. If the teache r, fails to act as a 
motivator, the resulting loss in mot,ivation would be particularly detrimental 
to student performance. The curricula are highly structured and have been 
empirically validated as to the accuracy of their structure. The instructional 
events v^lyy from classroom to classroom. Some teaahers are very support- 
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ive and pj^ci'se in their instruction, while others exhibit a more punishing 
and less appropriate instructional approach. Instructional events do not have 
the consistency that-is found in the Montessori system, for example. 

The preceding discussion has attempted to illustrate the four process 
constructs by describin.g several educ^'tional approaches with differing empha- 
ses. Th^ illustrations help to show hc|w different approaches can emphasize 
different constructs in ways that l)alan^e off s^t^that the various approaches 
yield;s-^jnilar outcomes. Although all fpur constructs are viewed as ncces- 

4 

sary^for describing differences among i reasonably heterogeneous set of 4 
classrooms, the constructs are expected to^behavie In a compensating fashion, 
v^hfere more of one can make up for less of another within a particular approach, 
A linfear model of the constructs will pijovide for that possibility. Such a 
model IS outlined in the final section oOhvs paper. 

f^rom Constructs to Variables 



In order to use the model to deyelop a specific set of measures, each 
construct must first be analyzed and'a set of variables must be derived that 
describes that construct. Table I illustrates a set of variables that could 
possibly tap each construct. Each variable, in turn, can be a*ssessed by a 
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Table 1 



Suggested Variables and Measures for Each of the Six Constructs 



Construct? 



Variables 



Measures 



Initial 

performance 



Acadomie performanct 



Attitudo toward school, 
p«ari, toachars 



Genaral abilitv tasts 
Standardizod subject- 
matter tAStS 
Curriculum-based tasts 
Teacher-devalopad tasts 
Parent or teacher raports 



Attituda inventories 
Semantic dlffarantlal 
Obsarvatloni 



Opportunity - 



Tima spont in subjact - 



Critorlon-rolovant 
instruction 



Time scheduled In subject 

bv teachor 
Tima spent by class in *^ 

subject 
Tima spent by individuals 

in subject avaragad ovar 

individuals 
Time on task within subject 



Percentage overlap between 
instructional items (or 
materials) and criterion 
tests by subject f 



Motivators- 



Curricular 
attractiveness 



Curricular divorslty 
(modality and content) 



Interpersonal contacts 
(peers« teachers) 



Ratings (studant, taachar) 
Observad frequency of usage 
_ Observed tima discussed 

Catalogued divarsity 
Observed diversity 
Diversity of usage 

Pcrcontago of observed 

suppdrt behavior 
Frequency of observed > 

support behavior 



(Continued) 
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Constructs 



Structure- 



Clttrly ttittd 

ObjtCtiVtl y/ 



S«quincing ifid 
branching 




Materials - 



Matching: rati, unit, 
accuracy, mechanism . 
(i.g.,frii choice^ 
last results) 



Measures 



Ratings of curriculum 

Ratings 
Observation 
Hitrorchy analysis 
(Gunman scaling) 

Rating; 
Qbsarvaxion 



Teacher salf-rtports 
Review of test and 

assignment re«Kd5 
Retesttng. reasslgniVient 

intQrventlon 



I 



Instructional 
ovents 



/ 



Didactic tachniquos 



Explanation! - 



Feedback - 



Diagnosis ■ 



Reinforcement - 
Pacing « 



Basic abilities - 



Obsep/ations or ratings 
of teachers and/or 
materials 



Ratings ^ 
Frequency 

Ratings 
Frequency 

Rotings 

Student parformonco 

Rotings 
Frequency 

Ratings *^ 

Frequency 

Test,of teecher abilities 
(Coleman) 



Outcomes - 



Academic performonca- 



Attitude toword school, 
peers, teachers 



Standardized subject* 

motter tests 
Curriculum-based tests 
Teacher-dovetopod tests 
Porent or teocher reports 



Attitude inventories 
Somontic differential 
Observations 
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number of measures. As an example, for the initial performance construct, 
general academic performance is one of the variables that can be considered. 
It can be measured In (;^i£ferent ways (e.g., by a variety of standardis^ed tests 
or by teacher -as signed gjades). . » 

Generally, in measuring a 6oJnstruct, the domain of possible variables 
must be identified first. The selection of variables wilf be based primarily 
on the criterion performance to be explained, Specific measures must then 
«.be selected. In some cases, the measurement procedures are relatively 
straightforward, while in others, the procedures are somewhat ambiguous. 
In addition, more than one system of measuring a variable may be used in 
order to tap a construct. What follows is a description of the most probable 

variables ^d(r each process construct. 

\ 

Opporkinity. There are two main aspects to the opportunity construct. 

One has to dk with how time is allocated, and the other with how good the fit 

19 between thle curriculum and the performance criterion. In some situations, 

the time aspeict of opportunity will simply be the average daily time allocated 

by the teachei for the subject rriatter sampled In the criterion performance, 
t » 

If, for example, the child/en in a classroom work on mathematics for a 45- 

\ * 
minute period pe> day, then that period defines the opportunity to learji what 

may be releva^it to a mathematics performance criterion. If another teacher 

* assigns 90 mlnlitoo of mathematics per day, and If other aapecta of classroom 

process are identical for the two classroom's, then one would expect students 

in the 90-minute classroom to learn more mathematics than students in the ^ 

45-minute classroom. How much more learning would occur depends upon 

the relationship between opportunity and criterion performance. 

This aapcct of opportunity can be difficult to measure In some oettlnga,, 
Juch as clasor6oms that arc "open" with respect to allocation of time. In an 
individualized setting with student self - selection, there la, for example, no 
easily mcaaured residing period. The amount of time allocated to reading 
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varies from^sludont to studen,! and from day to day. In such settings, it is 
necessary to develop estimaties from classroom observations, where the 

9 estimates are based upon tirtie samples across students and days, yielding 

^classroom ave-rages. * . / 

^ Another possible opportunity variable is the overlap between objectives 
sampled in the performanc/e criterion and objectives included in the curricu- 
lum. As an example, opportunity could be measured as'the percentage of, 
material included in a mathematics achievement test that was previously 
"covered" by the math curriculum in use. All oth(ir conditions being equal, 
students who had the opportun^jjiy to learn 90% of the test material should 
perform better than students who followed a curriculum that aimed to teach 
only 60% of the material sampled by the criterion measure. 

A complication of classroom research that must be recognized in 
designing appropriate models for guiding that research is the possible rela- 
tionships among classroom process variables. For instance, in the above 
example, the amount 6T time that a teacher assigns to mathematics in the — 
daily schedule ipnay be a function of that teacher's attitude toward or compc- 
tcnte in mathematics, which may, in turn, affect the quality of the motivators 
and/or the instruetional events. This possible interdepeOdency among the 
process variables muoUbe recognized and doalt.with in the tools selected for 
de-termining the relative influence of the process constructs. It is Important 
that the processfdimensions be considered in combination, in some multi- 
variate model, as shown iti the final section of this paper. 

Motivators . As mentioned previously, the concept of motivation can 
reflect Taoth external and Internal Influences. The Coolcy- Lohnc s model, 
however, includes only external motivators (i.e., currlcular and Interper- 
sonal), Curricular motivators refer to teaching materials that arc interesting 
or "catchy" (e.ft., games that encourage interpersonal Interaction,). What 
is required Is a measure of the degree (o which matcrlalo that attract students 
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ar4*^ah\e to keep them interested long enough to learn from them versus the 
degree to which the materials are only superficially attractive and produce 
no learning, A balance should be struck between the desire to engage in new 
and ftxcitifig rrtaterials and -the desire to stay on task over sometime with 
one set of materials, and this balance should be measured. 

As far as interpersonal motivators are concerned, the teacher is the 
primary, though not the-only, interpersonal motivator. The teacher can 
reinforce work, inquiry, and investigation behaviors by attending to student^ 
who exhibit fhose ^eKaviors. Undoubtedly, certain types of peer tutoring 
are also highly motivating, both to the student receiving the tutoring and to 
the one giving it. In contrast, negative >ve rbal and physical behavior work 
against yiotivation; that is, if the envirenment is punishing, then the student's 
motivation will be directed toward escaping^from that environment. 

Structure,\ The structure construct addresses several basic concerns. 
First of all. is the curriculum structured and. if so, how'' This aspect of 
\^ the construct will be a function of the clarity and specificity with which 

objectives are defined, as well as the manner in which they are sequenced. 
This aspect could include the process whereby the sequencing was validated, 
if indeed il was. as^well as descriptive features of the resulting structure, 
such as whether or not branching is involved, 

A second concern is whether or not a mechanism for matching students 
to the curriculum is provided and.^'If 8-6, who does the matching. The mech- 
anism can vary. For example, m\^tching can be based on student interest, 
self-assessment, and so on, or on teacher assignments based on whfire the 
student is' assumed to be in the curriculum. The curriculum designer is 
generally responsible for the matches made in individualized curricula. 
Testing is built into these curricula in such arway that test results specif^ 
how the student and the curriculum shouli^l be matched, A 6li^t variation on 
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this is matching banofl on thp floHi^ncr'n opinionH and spnu* rmpirical Hata 
on student performance. Of course^any combination of student, teacher, 
or designer matchinj^^an be used in the clansroom. 

Another relevant concern is how frequently one needs to match the 
student and the curriculum. F'requei^cy is important; matching is time con- 
suming for both students and teachers. The accuracy ol the match must 
ajso be taken into account. In traditional testing situations, the quost\on is 

'Ttve-cftly, how reliable or how valid the test is. But if students or teachers 

'7 

are the matching' mechanism, it is difficult to determine how accurate the 
match has betfn in any given situation. , 

A related question, one that JsBars very strongly on individualized cur- 
ricula, involves the unit o£.^atch. ,Is it the class as a whole, a aubunlt of 
the class, or one child'' WWen it is the ^ntlre cl^ss, it is easy to have either 
the designer or the teache/ decide where the,. child ren ohould be in the cur- 
riculum. When there are small groups, /ft is. probably even easier for the 
designer or the teacher to do the matching. But when ^he child is the unit 
of match, it becomes much more for the teacher to make all the 

matching decisions. In some individualized programs, the students learn 
how to match themselves by diagnosing their own needs and prescribing 
educational experiences to meet these needs, not to the exclusion'^of the 
teacher or the curriculum designer, but as a more effective and flexible 
TTi*c?hani srn for benefiting from the curriculum/ 

^ Instructional Events . As stated earlier, instructional events are pri- 
marily based upon the interpef sonal aspect of the instructional process, 
although the quality of the instructional materials th^mselve$ can have con- 
siderable impact on the quality of the instructional event. There are several 
facets to this ^rea: content, presentation, questioning, feedback, and fre- 
quency. For example, the -contd'nt of the teacher's interactions with a stu- 
d<Jnt can be specific subject matter^, the relationship among subjects, or 
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manageHal behavior. When a new procedure is preaented, it can be modeled 
by the teacher or the model may ht embedded directly in the curriculum. 
New 'skills can be introduced by presentiiig information in a series of small 
steps that the student ^an learn easily or by covering large general chunks 
of material. The teacher can question students in a focused, closed way or 
in a way that anticipates broad open-ended answers. The teacher can wait 
for a student to work out answers or s/he can supply the answer when the 
student hesitates. And» finally^ teachers can vary in the frequency with 
which they interact with students. 

From Variable^ to Measures 

* V f 

This section deals. with the construction of measures of the previously 
identified variables. The problems involved in moving from variables to 
measures are discussed^ methods that have been found to be useful in describ 
ing classroom processes are summarized^ and an example of a classroom 
data ' collection instrument is described. ^ 

Problems 



There are several problems inv-olved In constructing measuring instru- 
ments. Claooroom practices^ for Instance, are Interpreted differently by 
different Individuals*. Classroom practices vary from hour to hour, let alone 
from year to year. Further, once Instruments ard constructed, there needs 
to ble a mechanism for adding to existing InformatioVi. For example, if one 
Is concerned with opportunities for reading and collects data on number of 
library periods, reading lessons, ahd reading groups, and then discovers 
that th<5 science program includes a large reading component, there must 
be some mechanism In the data-collection procedure that permits ih^ addition 
of tnlo Information. 
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KJt^easureraenl of each oL the four classroom process cWsf^Aicis is a 
challenging ta^k. Measuring opportunity can be reasonably st raifjhtforward 
only in classrooms where there are consistent daily schedules. In open- 
scheduling* environments, or in environments that have flexible daily sched- 
ules, the opportunity construct becomes more difficult to mJasure. Lf one 
or two curricula are installed for a given subject-matter aria and those 
curricula 'are rather faithfully fqllowc?:^ by the teacher, it is reasonably easy 
to analyze structure. However, if the structure i^s modifier by the teacher, 
as it often is. its measurement becomes more complex. Tie various moti- 
vator^Vailable lo students^in a ^iven classroom and the qiJality of the instru 
tional events are always extremely difficult to measure and require some 
form of classroom observat^n. ^ 

Method s 



The methods used tc^ obtain accurate descriptions of c lassroom p 



Droc es- 



00 room. 



One 



ses must, in some way, include monitoring the working claj 
must be in the classroom taking notes or an ir^s^rument mu3t be used to 
gather information. The specific methods tha/have jprover most useful for ^ 
our research are a combination of questioniyUroa/intervievrs with the 0tudents, 
toachcro, and auperviooro, Invcntoriea of <vhat materials 4re available and 
are u6od in the claooroom, and>videotapo0 of the classroorp. 

Queotionnalres and interviews are useful in determining, the general 
practices that the teacher--frmploys. T^ere is a myth that teachers will pro- 
vide only that information that they think the researcher wants to hear. How- 
ever, if an observer collects information and confirms* relevant portions of 
that Information with the teacher or with the teacher and supervisor, a high 
degree of reliabil^^ and validity re0ult9 (Lelnhardt, 1972). In general, 
teachers will attem^^t to provide accurate inforitiation, particularly if the 
questionnaire is the basis for a structured Interview and is follpwod up by 
another mechanism for checking the validity of the resu)/{a. 
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In addition to the combination of questionnaires and interviews, video- 
tapes ^an be used to collect information about classroom processes. Jhere 
are at least two advantages of videotaping over classroom observation alone. 
First, it is consiflerahj'y cheaper to tape because teams of highly trai/ied 
analyzers do not have to visit each' site. Second, videotapes provide a per- 
manent record that caA be analyzed as often as nec(essary in order to con- 
firm interrater reliability and to conduct analyses with different types of 
instruments. . 

An Example 

The Appendix consists of a questionnaire/interview designed to gather 
information on classroom prdceases for the Cooley- LQhnes model. This 
prototypre instruxYient, which includes 58 questions, was constructed to pro- 
vide inforrrtation on three of the four process constructs; opportunity, moti- 
vators, and st'ructure. Some background inforrhatlon is also collected. 
Questions 2-/1 S and SS-56 deal with the opportunity for students to engage In 
academic activities. These questions ask primarily for Information about 
the amount of time available for various subject-matter areas. ^ 

Questions 16 and 19-38 concern the motivators that are available to ^ 
students, A single rating of an environment's ability to motivate students 
would be desirable but, unfortunately, what will motivate a particular indi- 
vidual is not always obvious. There/ore, In designing the questions, an 
attempt was mad^ to list as many conceivable motivators as possible In the 
hope that the responses to the questions woiul'd provide adequate evidence on 
the degree to which the environment can be considered motivating or not. 
It appears, for example, that the availability pf^var^j^modcs of Instruc- 
tional matcriaPis more motivating to the 9tu^ent\han a single mode (Questions 
^ 19-ZO). The teacher's assessment of how rrtotlvatlng the material lo (Ques- 
tions 21-22) also seems useful tn this context. Other questions relate to the 
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use of feedback, student independcnc«, and poor Into rac tions- a» motiva- 
tors,- 

Twenty of the questionnaire items are destined to agaess structure^ 
The first two of these questions (Questionw 17^18) ask for the baalc reajlirig 
and mathematics texts in use in the classroom. This infc^rmation, however, 
is not sufficient for rating structure. Informat^ton about actual classroom ' 
practice must also t)e taken into account. As an example, oomo of the LRDC 
curricula incfSde pretests, lesson-embedded tests, and poattcflto, Lf a rating 
were based only on the informatlt^ thart a claearoom wan using thene curricula, 
then structure in that classroom would be rated as high. It rriay be the case, 
though, that the teacher uses only one of those testing systems* More ejjcten- 
sive information about classroom practice is collected In Oueotiono 39-46, 
48-4*9, and which ask the teaiher to rate the dej^ree to which the curru - 
ulum ifi orKani7,erl and acquented, and the rlegree to whit h the stu^^len^and 
the curriculum can be daoily matched. In moot cases, the teacher will per- 
ceive the curriculum as beinp more atructur<jd than will the reoearchen. 

There is also a series of questions that tap whether or not the teacher 
is adding monitoring devices to a curriculum that may not Include such » 
devices (Quootions 43, 47. 50. and 51), In addition, two ve ry, open - ended 
qucotlono aok about teaching practices in general (Questions 53-54), IV/o 
other quGotiono aok for a llotlng of student aoolgnmento- -activitlccj that a 
child efigages In during the day relatively Independently (Oueotiono ^7-58), 
Thepe questions provide Information that will be useful in estimating the 
degree of individualization in assignments and the degree of monitoring or 
tracking capabilities of tests. 

The quality of the instructional ovents cannot be easily meaour<*d, 
since interpersonal contacts are dynamic events,^ Tlius, for the purposes 
of our investigation, information on instructional events lo gathered by the 
^uDC of videotapes that focus on the teacher's (whether that teacher In an adult 
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or another^ student) interactions ^ith students. Thes.e interactions are co< 
with regard to the following considerations: 



1. The frequency of teacher- student contact. 

2. The substance of the cofttact (that is, "what 
the teacher talks about with the student). 

1-, 3. The affect of the contact (th'kt is, whether it 

is positive or negative). 

4. The degree to which the teacher provides the 
opportunity for the student to indicate knowl- 
edge or response (that is, the degree to which 
the interaction is, ifrfact, interactive). 

5. The nature of the interaction (that is, whether 
it is a yes -no response i<S[|r ^iTjespori^e that 
includes additional information). 

\ 

Information about the classroopa must be combined with ftiput about the 
students and analyzed with respect to its effects on criterion perfo^rmance. 
Considerations regarding data analysis are dealt with in the next section of 
this paper. • • % • ' - 



A Data Analysis 

The task of showing the extent to which different classroom practices 
can affect student learning.^pre^ent!« many challenges. Three key aspects of 
this task are considered here: (a) choice of the unit of analysis; (b) reduc- 
tion of classroom observations to primary construct dimensions; and (c ) 
analytic techniques appropriate for estimating the relative importance of 
those dimensions in producing the observed outcome effects, given the field 
conditions that prevail in classroom research. 

One of the^first considerations in defining an appropriate strategy for > 
> 

the analysis of classroom data is the unit of analysis. The model presented 
here suggests observations of the individual student in terms of initial abilities 
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and criterion performance, as well a,s observations of the classroom environ- 
mejit. In such cases, it is possible to aggregate the student data within the 
classroom and use the classroom as the unit of ana^sis. An alternative is 
to use the student as the unit of analysis by assigning process values to each \ 
student based on the measures collected [oj^ his or her classroom. 

From a statistical inference point of view, the sampling unit determijies 
the appropriate unit of analysis. If, for example, classrooms v^ere randomly 
selected from some well-defined population of Classrooms, and then randomly 
assigned to one of two possible classroom treatrhenf s^ the classroom would 
be the appropriate unit of analysis. Analyzing data atHhe student level would " 
result in a very inflated number of degrees of freedopi. Thus, even if. t^e 
unit of observation were tl>e individual student, datajsh^ould be aggregated into 
classroom desc riptor s , such as class means prior to the analysis of treat- 
ment differences. Unfortunately, however, classroom research does not lend 
itself to such neat sampling designs. Therefore, the sampling unit does "hot 
necessarily prescribe the appropriate unit of analysis. B\:^t singe the cl^ss/ 
and not the student is generally the ui^it of assignment for a particular educa- 
tional approach, the classroom is a more justifiable unit of analysis, ^ at 
least from an inferential point of view. 

The unit of observation is very relevant to the unit of analysis question. 
If it were feasible to observe the environmental influences for each student, 
as well as that student's initial and criterion performances, then one could 
at least consider the possibility of using the individual student as the Unit df 
analysis. Although each child receives a different treatment, it is notffea- ^ 
sible to collect data at that level of detail for many classrooms. The objec-, 
tive <ijs to define a model that describes the main ways j.n which classrooms 
vary and the effect of .that variation upon student learning. 



Many studies have attempted to explain achievement variation using the 
school or even the school system as the unit of analysis (e.g. , AvercA et al. , 
H7Z; Coleman ©t al. , 1966; Flanag^an, Dailey, Shaycoft, Orr, & Goldberg, 
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1962). However,, general school practices, as measured in these studies, 
do not seem fo have much effect upon student achievement. School vari- 
ables, such as cost per pupil or percentage of teachers with advanced degrees, 
are too removed from the educational process to be useful. Differences at 

le classroom level must be analyzed if the research is going to identify educa- 
|[tional practices thajt make a differencie in what students learn. 

A second data-analysis task is to define the minimum number of dimen- 
sions needed for representing each construct in the analysis. Since the class- 
room is to be the unit of analysis, it is important to keep the dimensionality 
small or an inordinate number of classrooms will be required. For example, 
at least 60 classrooms would be iieeded to avoid overfitting the data if six ' 
dimensions were defined- -one dimension for each of the four process con- 
structs and the two performance constructs. 
/I 

One possible approach to defining a reduced sefof diihensions Repre- 
sentative of a particular construct is principal components analysis, in whiph 
the patterns of correlations among the measures for each construct a.re ^e 

basis £or reducing dimensionality. The problem here is that variables that do 

J 

not happen to be correlated with other measures in the^^ construct are not pre- 
served in th^ principal factor and thus are not part of the variance represent- 
ing that construct. An alternative to factor analysis might be multiple scalo- 
gram analysis, in which a Guttman-type hierarchy of items is sought. Although 
this approach might eventually be possible, our experience with the measures 
representing the process constructs suggests that they do not scale in this 
fashion. 

It is clear that the number of dimensions within constructs must be 
reduced prior to combining information from the' several constructs. Also, 
xt seems necessary to consider the process variables as compensating. That 
is, more of one variable can make up for less of another, such as the presence 
or absence of particular motivators /fr instructional events. Linear functions 
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of these measures would make it possible to adjust for these compensa- 
tions. ' 

Given one or two dimensions of each construct and a single dimension 
of criterion performance, determination of the relative influence of the 
process constructs calls for some form of multiple regression analysis. 
The exact method used must deal with the possibility that some of the con- 
structs will have nonlinear effects and with the possibility of correlations 
among the constructs. This latter possibility implies a regression mpdel 
that allows one to sort out th^ unique effects of the constructs from the effects 
that are confounded with other constructs.' Commonality analysis is^iich an 
approach. Tliis analytic technique has been propo«-e^* by Mood (1971) and ' 
others in situations where "the objective i^s to understand the relativ^e influence 
of predictor s» but where It id no.t possible to experimentally control the 
degree of their relationship. ThiB method makes it possible to describe the 
relative effect^ of the process constructs, both in terms of their unique con- 
tribution to explaining achievement variation and in terms of contributions 
that are common to two or more .of the constructs. A complete description 
of commonality analysis and its applicability to this type of problem tian be 
found elsewhere (Cooley &t Lohnes, in press; Kerlinger 8t Pedhazur, 1973). 

In making inferences about the relative importance of the process con- 
8truct8» it will be very important to specify the overall nature of the popula- 
* tion of classrooms with respect to each construct. Obviously, if all of the 
classrooms in a sample are usin^ the same approach with respect to a partic- 
ular construct^ (e. g. , providing the same amount of opportunity for children 
to learn in each subject-matter area)^ then it will not be possible to determine 
the importance of that particular construct to the outcome variable*&. If there 
is no variance iri the construct being measured, it cannot be used to explain 
variance in anything else. This illustrates how important sampling considera- 
tions will be in this work. ' ^ ' , « 
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Next Steps ^ ' 

In order to conduct classroom researcTr that is guided by the model, 
^ work must proceed along twp fronts.' First, research to collect information 
on all aspects of the model over a broad sample of classrooms should be 
conducted. This work has already Ji^e|fjLin and is continuously being refined 
with respect to the problems of measurement, sampling, and analysis. 
Second, research that is aimed at investigating each construct separately 
mv^^t be initiated. While this work must also be conducted 'in classrooms, 
these classrooms need not be as "natural" nor as numerous as those 
required in the first line of research. 

» * • 

The tot'al' program of research implied by the application of thia class- 
room process mcydel is indeed ambitious. Good measures of the constructs 
are not suddenly going to come into existence. The work is complicated by 
its complete dependence upon the cooperation of a large number of school 
administrators and teachers. It is prolonged by the fact that each successive 
approximation requires one school year to achieve, and refinement of the 
model will surely require a- long series of suc^^ftsive approximations.. 

Fortunately, the work of others can be made relevant to the task, 
whether or not they are guided by this particular model. For example, cur- 
rent work on time by Wiley and Har nischioger {1974, Note 3) is rel^evant to 
clarification of the opportunity construct. 'Gagne (Note 4) is developing a 
model for assessing instructional events. Bissell (1970) has constructed 
measures of structure similar to those suggested here. 

Although the research of others can be useful in further refirlement of 
the model and in designing the required measurement techniques, model 
builders have a*n obligation to demonstrate the value of their model through 
their own research. It is our intent to do just that. The emphasis for the 
immediate future rn^|t be on demonstrating the usefulness of thfe model rather 
than its "truthfulness.^' Wp intend to* explore how the area of classroom 

* / 
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research can be improved through the employment of such a model. In this 
way. a more realistic view of the importance of educational differences can 
eventually be realized. 
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^ Appondix 



Classroom Processes Qug^^tionnoiro (Form 7) 



Namo of porson filling out quostionnoiro 
Ooto 

School District ^ ^ 

School 

Toochor's homo 

1 How mony Voors of tooching oxporionccr (prior to 
this school voor) does tho teocho) hovo7 

2. How mony ttudonui ore onrollod (n this classroom? 

3. How mony students aro prosont today in this 
* classroom? 

4. How mony odults oro nor molly in tho room? 

5. At whot timo do tho studonts orrivo for school? . 

6. At whot timo do clossos boQin? 

7. Ooos tho toBchor toll tHo studonts whon to bogin 
yvork oach doy? 

8 Af whot timo oro studonu dismissed for lunch? 

0. At what timo oro studonts schodulod to roturn from 
lunch? 

10. At whot timo oro studpnu dismissed for tho doy? 

11. Kbw mony minutot oro schodulod (ovoiloblo) for 
rooding in on ovorogd day? 




\ 12. How m^y miriutos oro schodulod (ovoDoblol for 
moth in an ovortigo day? ^,•^'Vi 

13. In ymjr )udflmont , for* whot porcontogo of tho 
schodulod rooding timo oro tho studonts octlvoly 
ongagod in rooding? 
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Appendix continued 



14. In your judflment , for what pcrccntogo of tho schodulcd 
math time art students activofy ongogod in mathematics? 

16. How many days aro thoro in tho school year? 

^6. Docs tho classroom havo a systematic drill of number 

facts throe or more times a week for ton minutes or 
• more for all students? ' " 

17. What ii tho basic text Uorios) used to teach reading 
(e.g., HotioKton-IVtlfflin, IPI)? 

18. What IS tho basic text (series) used to teach mathematics? 

19. Chock tho various models) of instruction used in reading 
in your classroom. 



Audio tapes 
Worksheets 
Text . 

/Vddltlonal books 
Other, please specify 



20. Chbck tho various modo(t) of instruction used in mathe- 
matics in your classroom. 



Text 

Worksheets 
FlQShcardi 
Games 

Other, please specify 



21. Rate tho moth materials available in the clq^ssroom in general as to their interest level for the studt^ts 
d.e., do tho materials hold the bhild't attention?). 

J 

Not ^ Very 

Interesting Interesting 
' 1 2 3 45" 

22. Rate the reading materials available in tho classroom in generxil as to their interest level for the students. 



Not ' V Very * 

Interesting . . ^ Interesting 

1 2 3 4 .5 
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Appendix continued | 

23*. Whon doH a student's closswork or hOfTiewofFo«t 
corfoctod and by whom (Q.g., after school, by 
teacher)? 

When is'homa^ork and classwork returned to students? 

25. May a student decide what matoriaMs) to use in order 
to learn a new skill? 

26. May a student decide what subject to study ot a givdn 
' time? 

27. May 4 student decide what skill or concept to study 
within a subject area? ^ 

28. May a student decide w\wn to taka a test in an area 

to assess his/her learnin(^ of the materials covered? 

* 

29v Do students ever score their own tests? 



30. May a student decide when to stop working on 
a task on a given day? 

31. May a s\udent decide to-work alone or in a 
small flroupT 

32. Do studants aver worJc In teams? 

33. Is tt^ere peer tutoring In the class? 

34. Are thore any forms of group contests 
li.g.. spelling bot)? 

35. If so, please specify. ^ 

36. May a student decide whom to sit next to during class? 

37. Do you have any time during the day in which the child 
erigagos In free exploration of cognltively oriented matariats? 

'38. If so, Please spacify: 

How much time in fienera) is used for this purpose? ^ 
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Appendix contmuod 



Whon dooi it occur (o.o*. tot ponodi of timo fiunng 
tho dov. contingoftt on completion of work through- 
out tho dov, at tho ond of tho dayP 



39. Roto the roodinp curriculum os tb tho dogroo of ttructuro d o., iho dogroo to whichnt ii orgonizod ond 
loquoncod and tho degree to which tho Itudont and the curriculum con bo oosily motchod) 

Not Very , , 

^ < ^ Structured Str^ucturod, 

^1 2 3t ' 4 -6 

V 

40. Rote the mothomotlcs curriculum oi to the degree of itructuro. ~ . ' 

Not ' Very 

Structured « -Slructurod 

' 1 ? . 3 4 ; 6 



• For tho following let of quoitiopi pleote respond to each question for reoding ond mothomotlcs 

Roodinfi ' " Mothomotici 

41, li there o syitamotlc woy of otseiiing ttgdent Initlol 
obliities built into the curriculum? 

^ — 8) 

42. ^ Doot the teocher use it? • /- 

/ 

' 43. It there on informol woy which tho teocher ucoi to asseii ^ 

Itudont initiol obilitioi? -r. 



44. If so. pleoSQ specify. 



45. Ii there o syitemotic woy of ossessing student mostery of 
specific ikllli built into the curriculum (e.g., ore tests provided)?. 

46. Does tho teocher use it? . • 



47. * Who obstructs the tests which ore used to occosi itudont 

toqrning U.g., teocher, Curriculum)? 

48. At jhd completion of one unit of moterlol, is it cieor whot 
the nexjt unit should bo? 

40. Oool tho toochor hove to skip around in tho coquonco or 
text? 
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Reading Mathematics . 



■ 50. Does the teacher use his/her own sequencing 
of material which Is different from that of 
the curriculum? 



51. Who decides on what skill or concept <he 
student will work (e.g., teacher, curriculum 
child)? ^ ' 



52. If a student does not pass a test, wh^t does 
the teacher usually do? 



a. " Tutor 

b. Give special work 

c . Continue on i 
d. Give extra hom^wdrk ^> ♦ 
ff. Other, please specify 



— — '—^ 

53. If a student has been working^for several days on a difficult concept or skill and seems to be 
making no progress toward mastery, vi^hat does the teacher do? ^ 



M. Please describe ii^ery briefly the way in which you teach children to decode words in early 
readiVig. For example, you^may use sight words, pKonetic sounding-out. blending, 
«■ rhy^ming. and so on. ^ t . - T ■ '* 



55. Since the beginning of this school year, how many'^ students have transftrfed into your 
room? * 2 

56. Since ttie beginning of this school year, how many students have transferred out of your 
room? ^^ ' , * * 
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57. List the assignments in reading for today. ^ 



Level 


Unit 


Skill 


Date of 
Last Test Given 


DiH th^ ^tiiHvnt 

l^iVJ UIC OlUUCIIl 

Pass This Test? 


Assignment 
Pages 








J 




< 


































• 
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58. List the assmnments in mathematics for today. 



- Level 



Unit 



SkiM 



Date of ^ 
Last Test Given 



Pid the Student 
Pass This Test? 



Assignment 
\ Pages 
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